Melanosome metabolism in the retinal pigmented epithelium of the opossum.
Melanosomal metabolism, including both formation and degradation of melanosomes, was studied in the retinal pigmented epithelium (RPE) of the adult opossum. The majority of the observations were made on a transitional zone between the tapetal and non-tapetal RPE, the region where melanosome metabolism was at its highest level. Formation of melanosomes, demonstrated ultrastructurally by the presence of stage-II and -III premelanosomes, was also examined autoradiographically following the incorporation of the melanin precursor, dihydroxyphenylalanine. The autoradiographic evidence indicated that many newly formed melanosomes were rapidly incorporated into complexes. Ultrastructural observations suggested that melanosome complexes were formed by at least two methods, via the fusion of melanosomes with phagosomes derived from outer segments of photoreceptors, or by the sequestration of melanosomes by cisternae. A central finding of this study, supported by both ultrastructural and histochemical data, is that there are specialized cellular regions that vary in melanosomal formation and lysosomal activity. Stage-II premelanosomes were observed only in the basal parts of the RPE cells, whereas stage-III and -IV melanosomes were found primarily in the apical RPE. Both ultrastructural and cytochemical observations indicated that degradation of melanosomes occurs only in the basal RPE. These findings are interpreted in terms of the expression of both tapetal and nontapetal characteristics in transitional cells. Finally, this study illustrates the role of lysosomal enzymes in shaping the pattern of pigmentation, and shows that the association of lysosomal activity with melanosomes depends on the functional state of the melanosome.